Heart failure (HF), a complex clinical syndrome due to structural or functional disorder of the heart, is a major global health issue, with a prevalence of over 5.8 million in the USA alone, and over 23 million worldwide. As a leading cause of hospitalizations among patients aged 65 years or older, HF is a major consumer of healthcare resources, creating a substantial strain on the healthcare system. This paper discusses the epidemiology of HF, financial impact, and multifaceted predicaments in end-stage HF care. A search was conducted on the U.S. National Library of Medicine website (www.pubmed.gov) using keywords such as end-stage heart failure, palliative care, ethical dilemmas. Despite the poor prognosis of HF (worse than that for many cancers), many HF patients, caregivers, and clinicians are unaware of the poor prognosis. In addition, the unpredictable clinical trajectory of HF complicates the planning of end-of-life care, such as palliative care and hospice, leading to underutilization of such resources. In conclusion, ethical dilemmas in end-stage HF are numerous, embroiling not only the patient, but also the caregiver, healthcare team, and society.
Introduction
Heart failure (HF) is defined as a complex clinical syndrome resulting from structural or functional disorders of the heart. [1] The current HF classification scheme emphasizes both the development and progression of the disease by identification of four stages. [2] Stage A includes those patients at risk for HF but without structural heart disease or HF symptoms (e.g., patients with diabetes mellitus, hypertension, or coronary artery disease); stage B comprises those patients who are asymptomatic but have structural heart disease (e.g., left ventricular hypertrophy or impaired left ventricular function); stage C consists of those patients with structural heart disease with current or prior heart failure symptoms (this stage accounts for the majority of HF patients); and stage D, which encompasses patients with refractory HF requiring advanced specialized treatments such as mechanical circulatory support, fluid removal procedures such as ultrafiltration, continuous inotropic infusions, heart transplant, experimental surgery or drugs, and end-of-life care or hospice. [2] Although stage D HF patients account for 5% of the HF population, [3] and may benefit from palliative care consultation, the importance of palliative care was only acknowledged and incorporated into clinical guidelines in 2005.
Epidemiology
The elderly population (65 years or older) are the primary victims of HF, and comprise 80% of patients hospitalized with HF. [1] The incidence of HF has steadily increased with the aging population, and as of 2012, 2.4% of the US population was reported to have HF. [4] It is projected that HF prevalence will increase by 23%, from 2.42% to 2.97% in 2030, affecting more than 8 million Americans. [4] Of these 8 million Americans, 2 million will be over the age of 80 years, accounting for more than 26% of all HF patients. [4] Although HF is a progressive, incurable condition with an unpredictable clinical trajectory, [5, 6] many patients have an inaccurate perception of HF as a benign condition compared to cancer, [7] with limited understanding of their poor prognosis. [8, 9] In fact, in 2004, deaths attributed to heart failure numbered 284, 365, exceeding the combined death toll for lung cancer, breast cancer, prostate cancer, and HIV/ AIDS. [10] This prevailing ignorance of patients and caregiv-ers about their impending death is compounded by the reluctance of healthcare providers to acknowledge the terminal nature of HF, [9] with subsequent failure to assist patients and their caregivers in end-of-life planning.
Prevalence
HF is a major global health issue, with a prevalence of over 5.8 million in the USA alone, and over 23 million worldwide. [11] Listed on the death certificates in 1 out of 9
Americans, [12] HF is a leading cause of hospitalizations among patients aged 65 years or older. [13] As such, HF is a major consumer of healthcare resources, creating a substantial strain on the healthcare system. Based on the National Health & Nutrition Examination Survey (NHANES) data from [2005] [2006] [2007] [2008] , in the United States alone, approximately 5.7 million people ages 20 years or older were afflicted with HF, with a projected increase in HF prevalence to 6.6 million among US adults ages 18 years or older in the year 2010. [14] By the year 2030, it is predicted that an additional 3 million people will develop HF (see Figure 1) . [14] Based on data from the Framingham Heart study, the lifetime risk of developing HF at age 40 years is 1 in 5, regardless of gender. [14] After age 65 years, HF incidence is estimated at 10 per 1000 population. [14] In 2008, HF was a contributing cause in more than 280,000 deaths (approximately 1 in 9). [14] HF is the primary cause of mortality in more than 55,000 Americans each year, [15] with an estimated 50% of HF patients dying within 5 years of the diagnosis. [14] 
Financial burden
In addition to the lives lost, HF is a costly disease, cost- ing the USA more than $34.4 billion dollars each year in health care services, medications, and lost productivity. [16] The total cost of HF in the USA is projected to grow from 44.6 billion dollars in 2015, to 97 billion dollars by the year 2030 (see Figure 1 ). [14] Although not viewed in the same fearful context as cancer, heart failure is a progressive and incurable condition with an unpredictable clinical trajectory. That is, some cancers are curable and the clinical development is somewhat predictable in terminal cancers, thereby facilitating end-oflife planning. In contrast, the clinical course of HF is unpredictable, rendering it difficult to plan end-of-life care. In addition, many patients, their caregivers, and clinicians fail to recognize the terminal, progressive nature of HF. In Canada, although cancer accounts for 25% of deaths, 90% of cancer patients receive palliative or end-of-life care compared to patients with cardiovascular disease, which accounts for over one third of deaths, but utilize a disproportionately smaller proportion of palliative care resources. [6] Similarly, in the US, while almost 50% of patients enrolled in hospice have cancer as a primary diagnosis, only 12.2% have a primary diagnosis of cardiac disease, reflecting underutilization of hospice among HF patients. [10] Kirkpatrick, et al. [17] reported that the prognosis of the HF patient is poor, worse than that for many cancers, yet many HF patients, caregivers, and clinicians are unaware of the poor prognosis. Acute HF is the leading medical cause of hospitalization among people aged 65 years or older in the United States, European countries, Australia, and New Zealand, with in-hospital mortality rates ranging from 2% to 20%. [18] Of those who survive to hospital discharge, 55% of hospitalized HF patients are readmitted within 6 months. [19] Furthermore, 30-day readmission rates are high, with HF being the most frequent diagnosis for hospital readmission. [20] An analysis of 2007-2009 Medicare fee-for-service claims revealed that the median time to 30-day readmission was 12 days for those patients initially hospitalized for HF. [21] Despite a reduction in risk-adjusted 1-year mortality (decreased from 31.7% in 1999 to 29.6% in 2008; P < 0.001), 1-year mortality remained high (about 30%) for medicare beneficiaries 1998-2008, hospitalized with HF. [22] Thus, the initial hospitalization for HF should alert providers to initiate end-of-life care planning, if not already started. These HF hospitalizations and frequent readmissions with early mortality should be a harbinger to patients, caregivers, and providers about the need for end-of-life care planning. It is reported that 38% of patients will die within the first year of diagnosis of heart failure, while another 60% will die http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology within 5 years. [5] There is a 30% mortality among heart failure patients within the year following the first hospitalization for heart failure, but mortality may be as high as 60% among those patients with multiple comorbidities. [6] The lifetime prevalence of heart failure for all adults is 15%-20%, and increases to over 20% prevalence among octogenarians. [23] In addition, with advances in heart failure technologies (including pharmacologic agents, device therapies, mechanical assist devices, etc), and advances in coronary revascularization (drug-eluting stents and complex percutaneous coronary interventions, etc), more patients are surviving acute myocardial infarctions and living longer, but going on to develop heart failure. The primary mode of death among HF patients is variable, according to NYHA functional class. Patients with NYHA class II symptoms are at a proportionally higher risk of sudden cardiac death while those with NYHA class IV symptoms have a one-year mortality as high as 75% with a significantly higher risk of dying of progressive heart failure characterized by worsening shortness of breath, orthopnea, hypotension, and decreasing level of consciousness. [24] Since 50% of patients died suddenly from arrhythmias and acute ischemic events, [25] implantable cardiac defibrillators (ICDs) are recommended for primary prevention of sudden cardiac death. Although many patients preferred a "do not resuscitate" (DNR) status as death became more imminent, their perceived quality of life did not diminish significantly, with 29% to 58% of patients reporting good to excellent quality of life in all intervals before death. [26] In contrast, progressive pump failure is a more common mode of death in advanced heart failure, [25, 27] with these patients experiencing disabling symptoms such as fatigue, shortness of breath, and limited mobility, leading to restricted socialization, complicated medication regimens, and poor quality of life, as well as exerting a significant toll on the caregivers, as well as on the healthcare resources. Compared with HF patients with reduced ejection fraction (HFREF), cardiovascular deaths, sudden death, and HF deaths are lower in patients with HF with preserved ejection fraction (HFPEF). [28] Nonetheless, mortality remains high in HFPEF patients, with non-cardiovascular deaths responsible for the majority of deaths in HFPEF. [28, 29] In addition, HFPEF is actually more common than HFREF, with an escalating incidence and prevalence in those aged 70 years or older. [30] Thus, all HF patients would benefit from early referral to palliative care but lack of awareness and understanding by both patients/caregivers and clinicians limit utilization of this much-needed resource in HF management.
Palliative care, hospice and end-of-life planning
Despite being used interchangeably by many healthcare providers, palliative care, hospice, and end-of-life planning are not synonymous terms.
Palliative care, as defined by the World Health Organization (WHO), is an approach that improves the quality of life of patients, who are faced with life-threatening illnesses. This approach focuses not only on symptom alleviation, but is holistic in its approach by addressing physical, psychosocial and spiritual needs of patients. Such model is applicable early in the course of a disease and can be applied in conjunction with life-prolonging therapies.
[31] Palliative care is an active process with a multidisciplinary, holistic approach which strives to address physical, emotional, psychological and spiritual aspects of care while offering a support system to both patients and their caregivers. [32] Hospice, in contrast to palliative care, is a passive process, and focuses on symptom management in patients with a prognosis of six months or less. [32] Thus, while hospice care is based on patient prognosis, palliative care is based on patient and family/caregiver needs, independent of the prognosis which may be greater than six months. Furthermore, palliative care patients may continue life-prolonging therapies, but hospice patients must agree to forego curative or life-prolonging medical treatment. [10] The goal of palliative care includes symptom alleviation and commonly is associated with patients with terminal cancer. [33] In contrast, end-of-life care encompasses not only symptom management, but also includes hospice care, advanced directives and advanced care planning. [34] Consequently, end-of-life care is now "mainstream" and an integral part of the process of heart failure care. [35] End-of-life care refers to a process incorporating advance directives (i.e., living wills, healthcare power of attorney) as well as preparation for end of life, including a discussion of death. End of life planning is not defined by a specific timeframe and address numerous transitions: physical, emotional, spiritual, financial, as well as respect for choice (patient or proxy) at the end of life.
[36]
6 End-of-life care dilemmas in HF End-of-life care dilemmas are numerous and vary according to the stakeholder (Figures 2 & 3) . Patients, their caregivers, clinicians, and policymakers/society each have their own agenda and perspective on end-of-life care in HF, and these perspectives are often incongruent among the stakeholders. For example, the end stage HF patient may wish to pursue aggressive therapies to prolong life, while the clinician, in order to avoid conflict, or to avoid taking away hope, may agree to provide such therapies. At the other end, policymakers and society may view such therapies as an unnecessary financial burden to society, with cost-effectiveness of such therapies and unequal allocation of finite healthcare resources as significant considerations. Ethicists and democratic proponents may have their own perspective and view such medical therapies as distributive justice, examples of which include public programs that provide social security or medical care to all elderly and retired persons. [37] One of the most prominent dilemmas at end of life in HF is represented by poor or ineffective communication (for various reasons) between patients/caregivers and their clinical providers. This may be related to discomfort for both parties in addressing the terminal, progressive nature of the disease, as well as discussing end-of-life care planning. Other issues include lack of adequate training and education in the discussion of end-of-life, as well as discerning the timing of when to broach the subject of end-of-life planning. [5] The deactivation of ICDs and left ventricular assist devices (LVADs) poses another challenging quandary in care of the end stage HF patient.
Other dilemmas involve the ethical and medico-legal issues associated with deciding which patients are appropriate candidates for which therapies, provision of maximal possible care or withholding such therapies. [38] There is clinician or therapeutic inertia [failure of the clinician to titrate therapy when the treatment goals are unmet; [39] resource limitations, including limited organ availability for heart transplant, patient compliance (such as continued smoking or substance abuse), and the lack of adequate psycho-social support for the patient]. [38] Another essential, though often overlooked aspect is the financial burden placed on patients and on society when dealing with a chronic condition such as organ transplantation, [38] device therapies (such as ICDs, cardiac resynchronization therapy devices-with pacemakers only/CRT-P, and cardiac resynchronization therapy devices-with defibrillators/CRT-D) and mechanical circulatory assist systems (such as LVADs as destination therapy or bridge to transplant), all of which requires continuous medical care, diagnostic assessment, and long-term care with regular interval follow-up visits. Although the financial burden is an uncomfortable topic when discussing clinical care of patients with advanced heart failure, the cost effectiveness of technologies in heart failure is a necessary topic of discussion and consideration in many countries with a public healthcare system, as well as for countries such as the United States, with both private insurance systems and public healthcare systems, including Medicare and Medicaid.
Between 2005 and 2009, the incidence of orthotopic heart transplantation increased only marginally, whereas the annual left ventricular assist device implantation rates almost tripled. This rapid escalation in LVAD implantation rates was accompanied by a significant increase in healthcare expenditures, as the cumulative left ventricular assist device cost increased 232% within 5 years (from $143 million to $479 million). The impact of such inflation in healthcare expenses was shouldered to a great extent by taxpayers since Medicare and Medicaid were the primary payers for nearly one half of all patients (orthotopic heart transplantation, 45%; left ventricular assist device, 51%) by 2009. [40] Thus, cost-effectiveness, distributive justice, and allocation of finite resources are important factors when utilization of these technologies is considered. [41] Based on the physician clinical model, these providers may have a treatment imperative which fosters pursuing more aggressive therapy, even when clinically inappropriate in end-stage heart failure. Clinicians often feel a sense of failure, and both clinicians and patients may fail to accept the limitations of medicine and the available treatments. The uncertain and unpredictable disease trajectory of heart failure is another obstacle in planning end-of-life care for patients in their caregivers.
Dilemmas from the patient and caregiver perspective
In an interview study of 64 caregivers at 6 months after the patient's death, there were common themes regarding end of life planning issues: (1) lack of availability of treatment options for certain patients, (2) changes in preferences at the very end of illness, (3) variability in patient and caregiver desire for and readiness to hear information about the patient's illness, and (4) difficulties with patient-caregiver communication. [42] Patients and their caregivers may fail to raise end-of-life issues for various reasons including: lack of understanding their condition; unpredictability of the clinical trajectory of HF; discomfort and anxiety in raising end-of-life discussions; and a feeling of powerlessness while viewing clinicians as unapproachable or reluctant to give out information. [5] In a study of patient preferences regarding end-of-life treatment in advanced HF, two distinct groups of patients were identified: one group preferred life-prolonging treatments, while the other group favoring strategies that improved quality of life despite reduced survival time. As treatment preferences were independent of functional or symptom status, this may present an important opportunity for clinicians to discuss such treatment preferences early in the course of illness and help facilitate end-of-life planning. [43] Patients with HF often have a poor understanding of their condition and prognosis. A review of the literature identified three common themes or areas of need: education to enhance professional communication skills, communication to improve patient understanding, and communication skills to facilitate advance care planning. [44] Patients and families are frequently unaware about the imminence of death in end-stage HF during the last few days or hours preceding their demise. [9] Bereaved family members of HF patients who succumbed to non-sudden cardiac deaths reported that they received minimal communication about what to expect, and only 1/3 reported being aware of a poor prognosis, while only 8% of patients and 44% of family members were informed about the limited remaining time, with 36% of these patients ending up dying alone.
Pain and other symptoms such as dyspnea and edema, as well as progressive and profound fatigue, may also hinder the patient's ability to engage in end of life care discussions. HF patients report a high prevalence of pain (63%-80%), anxiety (49%) and breathlessness (60%-88%), with rates similar to those for advanced cancers and AIDS. [7] In a qualitative and open unstructured interview of advanced HF patients, four main themes emerged: "Living in the Shadow of Fear; Running on Empty; Living a Restricted life; and Battling the System", with patients describing their experience as a "fearful and tired sort of living", characterized by growing dependence and powerlessness. [45] Deactivation of ICDs, CRT-Ds, and LVADs may also create a conflict for patients and their caregivers. In 2010, the Heart Rhythm Society (HRS) published a consensus statement in collaboration with other professional societies, including the American Academy of Hospice and Palliative Medicine. The document, reporting that only few physicians discuss device deactivation with their heart failure patients, attempts to educate providers about paramount issues, such as legal, ethical and religious principles, withdrawal of life-sustaining therapies (including device deactivation in patients who chose this option) and importance of proactive communication with the patients nearing end of life in order to minimize fear, anxiety and suffering. In addition, such document provides the caregivers with a clinical guide to help managing the request for device deactivation. [46] In a study of internal medicine physicians and internal medicine subspecialists at Beth Israel Deaconess Medical Center, an academic tertiary care center in Boston, Massachusetts, physicians (surveyed via an anonymous email link survey) were consistently less comfortable discussing cessation of pacemakers and ICDs compared to other life-sustaining therapies (P < 0.005), such as withdrawal or removal of mechanical ventilation, dialysis and feeding tubes. [47] Patients with LVADs, despite improved survival and potential for improved quality of life due to symptomatic improvement, may experience not only complications, such as recurrent infections, but also reduced quality of life in terms of frequency of follow-up and monitoring. Open, honest communication regarding the impact of LVAD on daily life, as well as prognosis of HF and end-of-life planning are imperative prior to implantation. [48] 8 Clinician/healthcare provider dilemma Ineffective communication or lack of communication skills are recognized hindrances in raising end-of-life discussions. [44] In addition, physicians are faced with a moral and ethical dilemma of withdrawal of life-sustaining therapies in a model in which they are more accustomed to rescue and prolong life. Thus, some may incorrectly perceive device deactivation as physician-assisted suicide or euthanasia. However, the HRS consensus statement provides clarification about the differences between device deactivation and extreme measures. [46] Although clinical guidelines now exist for recommendation for end-of-life considerations in HF, [1] they do not address the timing of when to refer end-stage HF patients for non-hospice palliative care or hospice care. [10] Since HF is characterized by unpredictable decompensations and improvements, the clinical trajectory makes timing of referrals difficult to determine, and may also lead patients and caregivers to have unrealistic expectations that, having survived and recovered from an episode of HF exacerbation, they see no reason why they should not recover again from future episodes. Thus, prognostication in HF is difficult due to the unpredictable course of the disease, which makes it even more important to discuss palliative care and end-of-life care early in the disease process. [49] Furthermore, there is a lack of research regarding the best models to implement for palliative care and end-of-life care provision in HF patients. [7] 9 Society/policymaker dilemma Despite the documented benefits (i.e., improved survival and symptomatic improvement) of advanced technologies, such as ventricular assist devices and cardiac resynchronization therapy for treatment of HF, the costliness of such therapies is of significant concern to policymakers. Costeffectiveness and distributive justice will be important factors in the policy decision-making for implementation of such technologies, as many countries cannot afford the financial burden imposed by these technologies. [41] Current medicare hospice benefit limits include, for example, a 6-month prognostication to death as a prerequisite to enrollment, a forced choice between skilled care and hospice care for Medicare patients entering nursing homes from hospitals, and limitations on the availability of therapies. [36] Prolongation of the final stages of HF exerts a toll on patients, caregivers, medical system and society. It is reported that more than 25% of Medicare spending occurs in the last year of life. Furthermore, the costs of care during the last 6 months for a HF patient has steadily increased with a projection estimating that, by the year 2030, each US adult will pay on average $244 per year to care for the 10 million patients with HF. [4] 
Practical considerations
Healthcare providers who care for patients with endstage HF need to examine their own attitudes and beliefs about terminal illness and death in order to effectively advocate for patients in the final stages of heart failure. In particular, physicians, who are at the helm in regards to continuation of care and resuscitation decisions, exert a significant impact on patients' end of life care, even in the presence of advance directives. In a physician survey study examining the impact of external factors and perceived patients' preferences on physicians' decisions to honor or forgo patients' advance directives, the majority of physicians (59%) reported that they would resuscitate a patient in ventricular fibrillation despite the known existence of an advance directive requesting no resuscitation. [50] Likewise, a recent 2013 survey of physicians at academic medical centers exploring their personal resuscitation preferences and attitudes towards advance directives found that while the vast majority of physicians (88.3%) chose the do-not-resuscitate status for themselves if diagnosed with a terminal illness, many physicians continue to aggressively pursue futile treatments for their terminally ill patients. [51] Besides awareness of one's own biases, the clinician should meet with the individual patient to discuss the patient's wishes and set realistic expectations at the initial meeting or diagnosis, and revisit such wishes and goals of care at regular intervals, especially when there is a change in the patient's clinical status. This personalized acknowledgement of the patient's right to self-determination is important to ensure that the patient's advance directives will be upheld. Furthermore, a recent task force identified that early discussion between patients and their clinician was not only cost-effective (with reduced utilization of futile, non-bene-http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology ficial medical care at end of life), but more importantly, with better quality of life and positive family outcomes. [52] Early involvement of the multidisciplinary team is essential to develop trust between the patient and their team members, as well as facilitate timely interventions to assist patients and their caregivers. A thorough assessment of the patient with end-stage HF should incorporate evaluation of (a) the patient's psychosocial support (e.g., who drives the patient to his/her appointments? Does the patient live alone? Who helps to prepare meals and assist the patient with activities of daily living and personal hygiene?); (b) financial resources (medical insurance; medication prescription coverage; hospice coverage; co-payments); (c) the patient's emotional state and well-being; and (d) spiritual and religious needs. Holistic care is critical, and requires coordination of the entire multidisciplinary team. Consultations with the social worker (for assistance with living wills, advance directives, exploring available resources) and with palliative care team if available (to help identify the patient's expectations, needs, pain and symptom management) are indispensable in the end of life care for the HF patient. Furthermore, these team members may ease the personal discomfort that many physicians feel when faced with the situation of "giving up the fight". Death is inevitable for all, but helping patients and family members have closure at the terminal stages of the disease is treating not only the body, but the soul, and allows patients to "go gentle into that good night".
Conclusions
Prevention of HF appears to be the most logical approach to curtail costs of HF care. Control of risk factors, such as hypertension, may help reduce HF development. Lifetime risk for CHF doubled for subjects with blood pressure ≥ 160/100 mmHg vs. < 140/90 mmHg. In those patients without an antecedent myocardial infarction (MI), at age 40 years, the lifetime risk for CHF was 11.4% (95%CI: 9.6%-13.2%) for men and 15.4% (95%CI: 13.5%-17.3%) for women. Thus, the lifetime risk for developing HF (in patients without MI) is one in nine for men and one in six for women, thereby highlighting the fact that CHF is largely attributable to hypertension. [23] Risk factor modification and prevention of HF require understanding the risk factors for the two types of HF: ischemic heart disease is the predominant risk factor for HFREF, while hypertension, atrial fibrillation and diabetes are the main risk factors for HFPEF. [53] Through adherence to clinical guidelines (including appropriate criteria use), optimization of medical therapy, empowerment and accountability of patients/caregivers in healthcare management, as well as reduction of clinician inertia, the incidence of HF may decrease, with subsequent reduction in healthcare costs. Patient involvement and accountability, including weight loss, smoking cessation, and lifestyle modification, will be essential for a successful outcome. In the meantime, HF prevalence continues to grow and patients, their caregivers, and clinicians must become more educated and proactive in navigation of end-of-life care, in order to minimize the patient's fears and suffering, as death becomes imminent. Life is a continuum, with death being the end of the journey. Yet, few are comfortable in accepting the inevitable. In the end, the physician's moral and ethical imperative is primum non nocere ("first, do not harm"), which extends to the terminal patient and may entail advocating for his death.
